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In the first paper (1) of this series, a technique was described
for the measurement of the pH of the skin surface, using a glass
electrode and vacuum tube potentiometer. In the same
paper, it was stated that other workers using other methods had
obtained values for the pH of normal skin surface ranging from
3.0 to 6.5. In this paper are presented the results which have
been obtained in the measurement of the pH of normal skin
surfaces by the glass electrode technique and the variations which
exist from area to area, from individual to individual, and from
male to female, all measurements having been made on the skins
of a group which is considered to be a single age group.
A group of 100 male medical students and 100 female nurses served as volun-
teers for this investigation. The medical students ranged in age from 20 to 27
years; the nurses, from 19 to 26 years. The skin of all measured areas was normal,
with the possible exception of very mild erythema, desquamation (dryness) or
keratosis pilaris. All readings were made during the months of December,
January, February, March and April. The flexor and extensor surfaces of the
forearms and upper arms, antecubital areas, elbows, forehead and back of the
neck were measured. No soap had contacted any of these areas for at least two
hours previous to the time when readings were made.
Tables I and II present the results of measurements on each
group. No attempt has been made to determine the daily varia-
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tions of the individuals of these groups. Measurements were
made on corresponding areas of both arms of each individual, but
since these measurements seldom varied by more than 0.2, each
recorded reading represents the arithmetical average of the
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Showing the variation in the pH of the skin surface of 100 females—ages 19 to 6 years
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readings for the two arms. The figures show the number of
individuals whose pH was in the particular range indicated.
Table III presents a statistical summary of the data of the first
two tables.
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It is at once apparent that there is a wider range of variation
from individual to individual among the females than among the
males. Among the males there are many readings below 4.40
and only an occasional reading above 5.40. The females show
very few readings below 4.40, but 35 to 40 individuals show one
or more readings above 5.40. These findings are also reflected
in the means, where it is noted that the females average 0.5 pH
higher than the males. Statistically this may be shown to be
a "real" difference and one which can be predicted to continue
to exist even if a much larger group of individuals is measured.
The distribution for each area on the arm shows a slight
skewing towards the alkaline side. This also causes the mean to
TABLE III
Summary of the pH measurements on 100 males and 100 females
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have a higher pH than the mode. The means and the general
distribution (also the data on the single individuals which are
not shown here) indicate that the extensor surfaces of the arms
are slightly more alkaline than the corresponding flexor surfaces.
This difference is pronounced only in the case of the elbow and
antecubital area and, in fact, only in these areas can it be said
to be a "real" difference. On the forearm and upper arm, it may
likewise exist, but a much larger number of individuals would
have to be measured before it could definitely be stated that this
small difference is not merely a chance variation. The ante-
cubital region is seen to be the most acid area on the arm.
The readings on the forehead and neck areas show limits of
distribution similar to the areas on the arms. The modes are
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not as apparent; the means are quite similar to the means for the
arm measurements. Some of the determinations on these areas
of the females may be false because of the frequent use of cos-
metics. The forehead usually had excess sebaceous secretions
and a stable end-point was difficult to obtain.
No correlation was found between the pH of the skin surface
and complexion or "oiliness" of the skin as determined by super-
ficial observation only. The age range is too narrow and the
space of time during which these readings were made is too short
to attempt to draw any conclusion as to the effect of age or season
on the pH of the skin.
DISCUSSION
The difference in the pH of the normal skin surface from one
individual to another, as here reported, may explain the dis-
crepancies in the values reported for similar determinations by
workers using other methods. For the most part, values reported
by other workers are within the limits reported in this paper, i.e.,
4.0 to 7.0. There have been occasional reports of values below
4.0.
The wide range of values for normal skins will necessitate the
measurement of a relatively large number of individuals with any
one type of dermatitis before it can be stated that that dermatitis
is characterized by an increased or decreased pH. In studying
dermatoses it would be of value, also, to compare the pH of the
lesion with the pH of adjacent normal skin on the same individual.
The wide spread of the readings for the females as compared
to the males is of interest. The more frequent use, by the
females, of soaps and cosmetics (including hand lotions and skin
"creams") may account for this difference. We are of the
opinion, however, that the females may show a wider day-to-day
variation which may, in some way, be dependent upon the
menstrual cycle. If wider variations from day to day are found
among the females, then this will account for the wider spread
of the readings for the females. This problem is now being in-
vestigated and will be reported later.
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SUMMARY
The measurement of the pH of the normal skin surface of
adults, age 19 to 27 years, with the glass electrode shows that:
(1) The pH of the exposed areas varies from 4.0 to 7.0, but
most of the readings are between 4.2 and 5.6.
(2) The pH varies more from individual to individual for
females than for males.
(3) The average pH of the females is about 0.5 higher than the
males.
(4) The extensor surfaces of the arms are slightly more alkaline
than the corresponding flexor surfaces.
(5) The antecubital region is the most acid area on the arm.
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